pressed in a selective manner by motor neuron pools
Coexpression of ETS and LIM Homeodomain
Proteins Defines Specific Motor Pools PEA3 and ER81 expression also defines distinct subsets of muscle sensory afferent neurons at the time that To define the relationship between ETS gene expression and motor pool identity more precisely, antibodies semonosynaptic connections with motor neurons are established. There is a high degree of concordance in the lective for ER81 and PEA3 were generated. At LS1-LS3, ER81 was expressed within the LMC in discrete medial expression of ER81 and PEA3 by sensory and motor neurons that innervate a common muscle target. Moreand lateral neuronal clusters and PEA3 was expressed by a more lateral group of neurons (Figures 2A-2C ). To over, expression of ETS genes by sensory and motor neurons is regulated by signals derived from the limb establish the identity of these neurons, HRP was injected into the A, F, ITR, anterior ITB, S, and C hindlimb muscles target. The selectivity of connections formed between sensory and motor neurons in the developing spinal cord and into the pectoralis (P) forelimb muscle. HRP injection into the A muscle labeled medial ER81 ϩ /PEA3 Ϫ neurons may therefore be controlled by ETS gene expression.
( Figure 2Q ). The F muscle contains functionally distinct external and internal muscle heads (Mendelson and  Results Frank, 1991), and we therefore targeted HRP selectively into these muscle heads. HRP injection into the external Motor Pool-Specific Expression of ETS Genes In a screen to identify genes encoding transcription fac- Figure 2P ). Thus, the expression 1A); whereas ERM is not expressed in the spinal cord (data not shown). One of seven additional and more of ER81 and PEA3 delineates anatomically defined motor pools. divergent ETS genes analyzed, TEL (Golub et al., 1994), was also found to be expressed by spinal motor neurons Neither ER81 nor PEA3 expression is confined to a single motor pool, however, and in some cases two (see below).
To determine if these ETS genes are restricted to distinct motor pools at the same segmental level expressed the same ETS protein. This finding suggests subsets of motor neurons, we compared their patterns of expression with motor pool organization in stage 35 that additional distinctions are required to specify molecularly the identity of individual motor neuron pools. spinal cord (Landmesser, 1978a; Hollyday, 1980a cral levels the peak representation of ER81 ϩ neurons was found in the more rostral ganglia whereas the peak representation of PEA3 ϩ neurons was in more caudal PEA3 and ER81 Expression Defines Subsets of Muscle Afferent Sensory Neurons ganglia (Table 1 ). The number of PEA3 ϩ and ER81 ϩ neurons was markedly higher in DRG located at limb levels We next examined the expression of PEA3 and ER81 by sensory neurons in the dorsal root ganglia (DRG). At than at cervical or trunk levels ( Figure 4T ; data not shown). stage 35, a subset of sensory neurons expressed PEA3 and ER81, and these neurons were localized preferenTo define the identity of ETS ϩ DRG neurons, we compared the expression of PEA3 and ER81 with that of tially to the lateral region of the DRG (Figures 4A-4C) . The rostrocaudal position at which specific motor pools are generated appears to be regulated by the position also some PEA3 ϩ neurons, did not express detectable levels of TrkC ( Figure 4J After forelimb removal at stage 18, the expression of PEA3 by P motor neurons was not detected on the operated side but was preserved in a normal pattern on the control side (Figures 8B-8D) . In addition, the number of PEA3 ϩ DRG neurons ipsilateral to the ablation was markedly reduced (Figures 8B-8D ) in the absence of a similar reduction in the number of Isl1 ϩ /Isl2 ϩ DRG neurons ( Figures 8E and 8G) . After forelimb removal at stage 20, the expression of PEA3 was detected by P neurons on the side of the ablation ( Figure 8F ) but was still absent from a distinct group of more lateral and thus later born LMC neurons (Figure 8F, arrows) . PEA3 expression also persisted in many brachial level DRG neurons after forelimb ablation at stage 20 ( Figure 8F ; data not shown). After hindlimb removal at stage 16/17, the expression to the potential roles of these proteins in the establishment of specific sensory-motor connections.
(I). From stage 32, PEA3 and ER81 are expressed in largely nonoverlapping sets of DRG neurons (M and Q). (F, J, N, and R) The onset of TrkC expression precedes that of ER81 (F). ER81 is expressed in a subset of TrkC ϩ DRG neurons (N and R). (G, K, O, and S) ER81 is not expressed in

Regulation of ETS Gene Expression by Limb-Derived Signals
of ER81 and PEA3 by motor neurons at LS1-LS3 levels was almost completely eliminated on the ipsilateral side (Figures 8H-8I). There was also a marked reduction in ETS Gene Expression and the Peripheral the number of ER81 ϩ and PEA3 ϩ sensory neurons (FigProjections of LMC Neurons ures 8J-8M). The expression of ER81 by A and F motor
The projection of LMC neurons to their target muscles neurons was also eliminated by hindlimb ablation at depends on the selection by motor axons of distinct stage 18 (Figures 8N and 8O Davis et al., 1989) . At these early stages lels the low incidence of synaptic connections between sensory and motor neurons supplying unrelated or anmany muscle sensory afferents coexpress ER81 and PEA3. At the time that direct connections between mustagonistic muscles (Frank, 1990 ). The correlation between ETS protein patterns and synaptic connectivity cle sensory afferents and motor neurons are initiated, 
